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Table 1- Results of soil test

Soil texture Organic matter Nitrogen Potassium Phosphorous EC pH
(%) (ppm) (ppm) dS.m’
Silt Clay-Loam 1.07 0.14 265 8.5 1.3 7.3

a0 lrslearls Sis (g 5 Sl 5 S (5 0lS gl Slao Sl e (2Nl Gul)ls 432 -Y Jgae

15057 oLS (5,10 piges
Table 2- Results of analysis of variation (means of squares) morphological traits (plant
height, leaf dry weight, leaf area, branch dry weight in three sampling of canola plant

First sampling sl (5,15 paiges

Second sampling pgs (5,15 2 4iges

s . 0')0
e Ele ool U S 0 S 59 eyl S S 039
S.O.V. df Plant Sy Sy o S glaasly Plant Sy Sy b Slebasly
height  [eafdry Leafarea  Branch dry height 1 eap dry Leafarea Branch dry
weight weight weight weight
Block gy 2 440**  433ns  44132ns 17.2* 803**  0.278 ns 43866ns  21.3ns
Cultivar (C) 8, 1 732*%*  3.06ns 1440110 ** 14.8 ns 18.7ns  2.36ns 164*3*790 472 %
B2 995 097 1345436
Application fertilizer 3 117%*  111* 8625169 ** 1905 * 719%% 199 o 61.7 **
method (AFM)
(B398 X ) 3 272% 4.64*% 420269 ** 22.8 * 114* 452 % 127*8*453 67.2 **
C x AFM
Error Uas 14 63.6 3.73 42070 421 315 5.16 184048 7.54
CV.()) &y g 6 16.7 223 14.3 20.1 20.5 243 20.8 225

o, ) 90 Jlisl moha (o ls gine g lo pre s o ey 1

ns, * and ** are non-significant and significant at the 5 and 1% probability level respectively.
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Table 2- Continued

Third sampling pgw 5,15y 4iges

35 &3bw o1 as 8
P @3l a4z, ey - - 5 o
SOV. ar Plant height © 2S5 0d  Seghe o slaas s
ant hei ; S L
& Leaf dry weight Leaf area TSR .
Branch dry weight
Block by 2 281%* 11.7 ns 168467 ns 114 ns
Cultivar (C) o3, 1 30.3ns 123 ** 17654210%* 447 *
I e g 3 247% 34.9 * 2833816 ** 1657 **
Application fertilizer method (AFM)
C x AFM 25595 x o3, 3 33.3* 3.62 % 118192 * 270 *
Error Uas 14 49.2 4.60 238447 1423
C.V.() Ol gk g i 18.1 19.2 20.8 18.1

Ao, V50 Jleiol molaw (o jls pixe g s e pud oS
ns, * and ** are non-significant and significant at the 5 and 1% probability level respectively.

IS oLS il 0, Slae 5 0045 Cana ) 0,5hes ¢z 555 Slawd Slas Slaye oSl il g 4525 -V Jgus
Table 3- Results of analysis of variation (means of squares) number of pod, biological and
seed yield in canola plant

S Slos
[ e . . . . [;-59) o 0 .
ti 29l o RC SR RTY 0057 Ly j O ySloc ol o595 4ild o ySlos
S.0.V. S50 Number of pod Biological yield ! 0il Seed yield
df percentage ;
yield
Block gl 2 580 ns 10762 ns 0.155ns 343ns 1837 ns
Cultivar (C) n3, 1 15224 ** 2174 ns 56.4%* 109.6ns 587 ns
(BS99 ogxd
Application fertilizer 3 716 ns 584972 ** 22.3%%* 498** 6463 **
method (AFM)
B2297 X 03, 3 6894 ** 213239 ** 2.45% 540** 7542 **
C x AFM
Error Uas 14 780 8890 0.401 78 1077
CV.() &y g po 20.1 20.3 8.75 10.9 19.4

Aoy V5 0 Jlaiml molaw (o o Jxe g o peyud i 4 sk g % S
ns, * and ** are non-significant and significant at the 5 and 1% probability level respectively.
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Table 4- Means comparison of number of pod, biological and seed yield of canola plant

28 (2595 Olaad

o . 009 Cumg3 yShos gy ofgyoshas il oySlas
Treatment Numb ; Pod Biologiceg yield  Oil percentage Oil yigld Seed y_izeld
per plant (g:m™) (gm™) (gm™)
Vi 107b 918a 36.4a 108a 270a
V2 134a 979a 40.3a 118a 288a
F1 92a 991b 345¢ 114ab 292ab
F2 104a 879b 37.3bc 111b 258b
F3 112a 1029a 40.9a 125a 332a
F4 98a 833b 39.1ab 108b 269b
V1 xF1 8lc 1011a 36.4cd 112be 318abc
V1 x F2 105abc 910bc 34.1d 108cd 257de
V1 xF3 145a 1105a 38.2bc 121a 358a
V1 x F4 87bc 657d 36.7¢cd 80.1e 219e
V2 x F1 120ab 854b 36.6cd 106d 267bcde
V2 x F2 115ab 985ab 38.3abc 117ab 307abed
V2 x F3 118ab 780c 41.6a 106d 260cde
V2 x F4 135a 1020a 40.4ab 116b 319ab

of 5%.

I8 (g5l gime M ds 0 B Jlal o 10 Sl (yga3] bl g 23l 5 i B G s a5 sla Sl
Means with the same letter are not significantly different by LSR (least significant range) test at probability level

25555 al>yo jlez o iay F4 3 F3 (il sl & jgods g aig by (85055 al> 0 4w i ey F2 s F1 RGS :V2 Hayola 401 :V1

IS 5] ey 59, V0% 5 Y+ AA B ladgS Gras oleg il sl O ypods 5 4Ts 5L
V1: Hayola 401 and V2: RGS003. F1 and F2: Three stages of soil used fertilization and three stages of foliar
spraying, respectively, F3 and F4: Four stages of soil used fertilization and four stages of foliar spraying,
respectively. Fertilizer application time: 50, 98, 120 and 159 DAP.
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Figure 1.A- Effect of application method of fertilizer on plant height, B) Interaction of
application method of fertilizer and cultivar on plant height in rapeseed cultivars

i g FA gF3 (Lol Jslme & yg0 4 alo po dw g g b (80 055 al> 10 4w i & :F2 g F1 RGS003 :V2 Hayola 401 :V1
SlS 5l g 59, V103 51T AA DB lassS B oy Bh Jslone D0 al e ez g as Sl (2055 al> 1o ez
V1: Hayola 401 and V2: RGS003. F1 and F2: Three stages of soil used fertilization and three stages foliar

spraying, respectively, F3 and F4: Four stages of soil used fertilization and four stages foliar spraying,
respectively. Fertilizer application time: 50, 98, 120 and 159 days after planting (DAP)
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Figure 2. A) Effect of application method of fertilizer and B) interaction of application method
of fertilizer in cultivar on branch dry weight in rapeseed cultivars
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: V1: Hayola 401 and V2: RGS003. F1 and F2: Three stages of soil used fertilization and three stages foliar spraying,
respectively, F3 and F4: Four stages of soil used fertilization and four stages foliar spraying, respectively. Fertilizer
application times were: 50, 98, 120 and 159 DAP
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Figure 3- Effect of application method of fertilizer in different time sampling on leaf dry
weight (A) and leaf area (B) in rapeseed cultivars

a4 F4 g F3 (ol sl &jgo a4 (20055 al> o dw 5 4 b 20855 al> e 4w iy & F2 3 F1 . RGS003:V2 4 Hayola 401 :V1
Sl 5l e 59, V0% 9 VY AA B ilassS SBrae Gloj 22l Joloe Sygo 4 (20355 Al e oz g g Sl (83955 Al o o S
V1: Hayola 401 and V2: RGS003. F1 and F2: Three stages of soil used fertilization and three stages of foliar

spraying, respectively, F3 and F4: Four stages of soil used fertilization and four stages of foliar spraying,
respectively. Fertilizer application times were: 50, 98, 120 and 159 DAP



o Shes slizl g o Shes i, sl asla i 5l BIS 08, g0 STy - Sos o SHS LG YSA I

References ooliiw! 890 sl

eAbou El-Nour, E.A. 2002. Can supplemented potassium foliar feeding reduce the
recommended soil potassium? Pakistan Journal of Biological Sciences. 5:259-262.

e Abrahimi, M., Gh.A.Akbari, G.A. Akbari, and B. Samadi Firozabadi. 2011. Effect of
sowing date on seed yield and its components of canola cultivars in Varamin
region in Iran. Seed and Plant Journal. 1-28: 69-80 (In Persian).

e Aminpanah, H. 2013. Effect of nitrogen rate on seed yield, protein and oil content of
two canola (Brassica napus L.) cultivars. Acta Agriculturae Sovenica. 101(2): 183
—190.

eDoori, S., M.R. MoradiTaravat, S.A. Siadat, and A. Bakhshandeh. 2014. Effect of
delayed planting and foliar application of nitrogen on canola seed and oil yield in
Ahvaz conditions. Iranian Journal of Crop Sciences. 17(2):128 -138. (In Persian).

eEbrahimian, E., A. Bybordi, S.M. Sydi, and R. Mahamadikia. 2014. Effect of nitrogen
level and zinc on yield, quality index and elemental absorption in canola (Brassica
napus L. var. Okapi) in salinity condition. Journal of Agroecology. 7(1): 120-126.

eEmam, I., and M. Nick Nejad. 2003. Introduction on yield physiology of crop.
Publication in Shiraz University. (In Persian).

eFageria, N.K., and V.C. Baligar. 2005. Enhancing nitrogen use efficiency in crop
plants. Agronomy Journal. 88: 97-185.

eFaraji, A. 2003. Effect of sowing date and plant density on rapeseed varieties. Iranian
Journal of Crop Sciences 5: 64-73. (In Persian).

eFaraji, A., and M.H. Arzanesh. 2012. Response of two canola genotypes to plant
growth promoter bacteria (Azospirillum spp.): Seed yield and its components, dry
matter and harvest index. Seed and Plant Journal. 2-29: 17-29. (In Persian).

eHaghparast Tanha, M.R. 1991. Nutrition and metabolism in plant. Rasht Isalamic
Azad University Pubilcation. 527 pages. (In Persiaqn)

eHocking, P.J., and M. Stapper. 1993. Effect of sowing time and nitrogen fertilizer rate
on the growth, yield and nitrogen accumulation of canola, mustard and wheat. In:
N. Wratten and R.J. Mailer (Eds.) Proceeding of 9"Australian Research Assembly
on Brassicas, Wagga, New South Wales, pp. 33-46.

eKoocheki, A.R., A. Rohi, and F. Noorbakhsh. 2015. Effect of biofertilizer on yield and
yield component and oil percentage in three autumn canola cultivar (Brassica
napus L.). Journal of Agroecology. 7: 168-178. (In Persian).

eNakhzari Moghadam, A. 2016. Effects of nitrogen and different intercropping
arrangements of barley (Hordeum wvulgare L.) and pea (Pisum sativum L.) on
forage yield and competitive indices. Journal of Agroecology. 8(1). 47-58. (In
Persian).

eNoor Mohammad Cheema, M.A., M. Ashfaq Wahid, and M. Noor Ahmad Zaman.
2007. Effect of source and method of nitrogen fertilizer application on seed yield
and quality of canola (Brassica napus L). Pakistan Journal of Agriculture Science.
44():74-78.

eOsborne, S. 2002. Use of spectral radiance to in season biomass and grain yield in
nitrogen. Crop Science. 42:152-161.



v5q V) sl dPYY o,lad ooyl alo e sl blS (s5s0s 5edsST oode a5 I

ePathak, R.R., A. Ahmad, S. Lochab, and N. Raghuram. 2008. Molecular physiology of
plant nitrogen use efficiency and biotechnological options for its enhancement.
Current Science. 94: 1394- 1403.

ePierre, C.S., C.J. Peterson, A.S. Ross, J.B. Ohm, M.C.Verhoeven, M. Larson, and B.
Hoefer. 2007. Winter wheat genotypes under different levels of nitrogen and water
stress: Changes in grain protein composition. Journal of Cereal Sciences. 47(3):
407-416.

eRathke, G.W., W. Christen, and W. Diepenbrock. 2005. Effects of nitrogen source and
rate on productivity and quality of winter oilseed rape (Brassica napus L.) grown
in different crop rotations. Field Crops Research. 94: 103—113.

eRyan, J.,, M. Pala, S. Masri, M. Singh, and H. Harris. 2007. Rainfed wheat based
rotations under Mediterranean conditions: Crop sequences, nitrogen fertilization

and stubble grazing in relation to grain andstraw quality. European Agronomy
Journal. 28(2): 112-118.

eSalahi, M., and A. Farage. 2010. Study of foliar spraying of nitrogen and different
level of irrigation on yield of canola var. option in Golestan province. Journal of
Soil Research (Soil and Water Science). 24(2): 127-135. (In Persian).

eSharief, A.E., S.E. El-Kalla, A.T. El-Kassaby, M.H. Ghonema, and G.M. Abdo. 2006.
Effect of bio-chemical fertilization and times of nutrient foliar application growth,
yield and yield components of rice. Journal of Agronomy. 5: 212- 219.

eShirani Rad, A.H. 2012. Evaluation of spring rapeseed cultivars response to spring and
autumn planting seasons. Annals of Biological Research. 3(5): 2527-2532.

eShirani Rad, A.H., B. Alizadeh, H. Amiri Oghan, H. Jabbari, D. Rudi, A.A.
Kayhanian, S. Rahmanpour, F. Nourghlipour, A. Ivani, H. Malek Ahmadi, R.
Razavi, and B. Dolatparast. 2020. Recipe for rapeseed production in the country.
Publication in Seed and Plant Breeding Research Institute. 1-33.

eSolimani, F., G. Ahmadvand, and B. Seadatian. 2010. Study of growth and yield
component of canola (Brassica napus L.) indices in competence with wild mustard
(Snapis arvensis L.) under efficacy of different level of nitrogen. Journal of
Agroecology. 2(4): 537-547. (In Persian).

eTaheri, E., A. Soleymani, and H.R. Javanmard. 2012. The effect of different nitrogen
levels on oil yield and harvest index of two spring rapeseed cultivars in Isfahan
region. International Journal of Agriculture and Crop Sciences. 4(20): 1496-1498.

eTaiz, L., E. Zeiger, LM. Moller, and A. Murphy. 2015. Plant physiology and
development. Sinauer Associates, Incorporated.

eTousi Kehal, P., M. Esfahani, M. Rabiei, and B. Rabiei. 2011. Effect of concentration
and timing of application of supplementary nitrogen fertilizer on dry matter
remobilization, grain yield and yield components of rapeseed (Brassica napus L.)
cv. Hayola 401. Iranian Journal Crop Science. 13(2): 352-367. (In Persian).



Journal of Crop Ecophysiology / Vol. 16, No. 2, 2022 270 I
1

Resear ch Article DOI: 10.30495/JCEP.2022.1915758.1736

Response of Two Rapeseed Cultivars (BrassicanapusL.) in
Termsof Growth Indices, Yield and Yield Componentsto
Method of Nitrogen Fertilizer Application in Gonbad-e Qabus
Plain

Seyyed Fazel Fazeli Kakhki'’, Morteza Goldani? Farhad Soleimani fard®and Naser
Bikzadeh*

Received: February 2021 , Revised: 7 March 2021, Accepted: 16 May 2021

Abstract

In order to investigate the response of rapeseed to the application method of
nitrogen fertilizer, a factorial experiment was conducted in a randomized complete
block design with three replications in the 2015-2016 crop season. The first factor was
two canola cultivars (Hayola 401 and RGSO003) and the second factor was four
application method of nitrogen fertilizer treatment as F1: three stages fertilization in soil
used, F2: three stages foliar spraying application, F3: four stages of fertilization in soil
used and F4: four stages of fertilization as foliar spraying. The results showed that the
highest plant height was obtained by applying F3 treatment with 144.8 and 161 cm per
plant in the second and third sampling, respectively. The highest leaf dry weight and
leaf area was obtain by application F3 treatment in all sampling stages. The same trend
was observed for the dry weight of lateral branches, so that in the third stage of
sampling, the highest dry weight of lateral branches with 59.4 g.plant” was obtained by
consuming of F3 treatment. The highest biomass and grain yield were obtained from F3
treatment with 1029 g.m™ and 332 g.m™ respectively. The highest number of pod (145
pod per plant), biomass (1105 g.m?), oil yield (121 g.m?) and seed yield (358 g.m™)
was obtain from application F3 in Hayola 401 cultivar. In general, the results showed
that all morphological and yield indices of the plant were obtained from application of
nitrogen fertilizer in four stages at the soil used that Hayola 401 cultivar showed more
positive response to this used method of fertilization.

Key words: Branch dry weight, Leaf area, Number pod per plant, Sampling stage.
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